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2Summary (Abstract)
Background - The environment has become an important issue in business today. 
Government and customers have much higher expectations in terms of environmental and 
social performance than they did in the past. Public authorities are fining companies if they do 
not comply with the rules and customers request more environmentally friendly products. In 
response, companies do not only start initiatives to green their own territories but also those of 
their supply chain partners. Focal companies are increasingly involving their suppliers and 
purchasers in their production processes and product development in order to meet 
environmental expectations. This form of environmental management is called Green Supply 
Chain Management (GrSCM) and its importance is increasingly being recognized by many 
enterprises. In this paper Green Supply Chain Management (GrSCM) will be defined as 
“integrating environmental thinking into supply-chain management, including product design, 
material sourcing and selection, manufacturing processes, delivery of the final product to the 
consumers as well as end-of-life management of the product after its useful life” (Srivastava, 
2007). Although GrSCM is growing, focal companies are still experiencing difficulties
engaging suppliers in environmental concerning. According to the study of Zhu & Sarkis
(2004) many enterprises have recognized the importance of GrSCM and have tried to put it 
into practice but few of them have been successful so far. Also, there are few empirical 
studies to explain why the motivation for firms to participate in GrSCM initiatives is low. 
Purpose - The main objective of this paper is to identify factors influencing the participations 
of suppliers in GrSCM practice.
Methodology - Five major factors have been selected, based on prior work of Lee (2008), 
Holt & Ghobadian (2009) and Diabat & Govindan (2011) , namely (1) Government & 
Regulations, (2) Customer Requirements, (3) Society & Stakeholders, (4) Competitive
advantage and (5) Supplier Readiness. These factors were investigated among the suppliers of
two leading shipbuilding companies in the Netherlands, IHC Merwede and Damen Shipyard 
Group. A mailed questionnaire consistent of 29 items was used and adequate data of 93 
respondents from 350 firms were obtained, giving a response rate of 27%. We hypothesized 
that all of the five factors would be statistically significant predictors of GrSCM willingness. 
The hypotheses were tested using SmartPLS with a bootstrapping procedure of 500 re-
samples.
3Findings – Three out of five factors appears to be of statistically significant influence on the 
suppliers willingness to participate in GrSCM practices, namely Supplier Readiness (β = 0,12, 
t = 2,59) , Competitive Advantage (β = 0,12, t = 3,28) and Social Responsibility & 
Stakeholders (β = 0,13, t = 2,22), of which Competitive Advantage is the strongest predictor.
Furthermore the control variable firm size is also influential (β = 0,06, t = 1,51), and 
Regulations & Governmental involvements and Customer Requirements are statistically 
insignificant factors.
Research implementations– This paper is considered as the first attempts to empirically 
investigate drivers for GrSCM participation within the shipbuilding industry. The theoretical 
added value of this paper is threefold. First, two new variables are adduced, both of which are 
of significant influence on the willingness to participate in GrSCM. Second, this study 
indicates the importance of different industry sectors and nationalities. Third, a significant 
correlation between Customer Requirements and Regulations & Governmental involvement 
was demonstrated, which has not been empirically demonstrated before.
Managerial implications – This research shows that Customer Requirement is not a 
significant driver. Therefore, focal companies should be more active to change this. For 
instance, they could increase the level of GrSCM practices by increasing the level of 
investment in the customer-supplier relationship, which has been proven to be of influence 
(Simpson & Power, 2005).
41 Introduction
As the public becomes more aware of environmental issues and global warming, consumers 
and customers will be asking more questions about the products they are purchasing. 
Companies will have to expect questions about how green their manufacturing processes and 
supply chain are, their environmental footprint and how they recycle. Social and regulatory 
dynamics are putting real pressures on companies to be both lean and green in their product 
sourcing, logistics, distribution and operational practices. In addition, companies will have to 
keep up with environmental practices, because competitors are also going green, which is 
considered to be a reason not to stay behind. In short, several drivers can be appointed that
may affect the choice of participating in GrSCM initiative, but little research has validated the 
effects of these drivers in practice.
This study focuses on drivers of focal companies to participate in GrSCM practices. Focal 
companies are defined as companies that (1) usually rule or govern the supply chain, (2) are 
often the final seller of the product and provide direct contact to the customer, and (3) design 
the product or service offered (Handfield & Nicols, 1999). In most cases, government
regulations are holding focal companies accountable when disruption risks are endangered by 
environmental issues, although these misconducts do not always take place at the focal 
company but at the supplier’s site. Therefore, focal companies are unfairly blamed for causing
environmental issues, resulting in reputational risk and economical damage.  For instance, in 
2001, Dutch customs agents barred 1.3 million of PlayStation game machines at its border 
because cables in the playstation consoles were found to contain unsafe levels of cadmium. 
These environmentally unsafe cables were manufactured by Sony’s suppliers. As a result, 
Sony had to replace these parts which resulted in additional costs of $160 million (Lee, 2008).
In order to avoid this kind of wrongfulness focal companies are increasingly involving their 
suppliers and purchasers in their manufacturing processes and products.
In order to achieve a Green Supply Chain, a deep involvement of supply chain partners is 
required (Lee & Klassen, 2008). When searching for articles related to “Green Supply Chain 
Management” published between 2007 – 2011, Google Scholar will pop-up more than 32.000 
search results. Most of the articles are focused on disciplines such as green purchasing 
(Hamner, 2006), green logistics (Murphy, 2000), environmental conscious manufacturing 
(Gungor & Gupta, 1999) and recycling. Although many authors have investigated several 
viewpoints on GrSCM, little empirical research has been performed on the motivations of 
suppliers participating in these green supply chain initiatives although they may play a key 
5role in GrSCM being successful. In order to asses this question, the current study will focus 
on the drivers which influence the willingness of suppliers to participate in green supply chain 
initiatives. Subsequently, we will try to tease out various relationships between these drivers. 
By using the work of Lee (2008) as a starting point, the main problem statement of this paper
is defined as: 
The assessment of this problem statement is addressed by using a set of interrelated research 
questions: 
1. Which drivers can affect the implementation of green supply chain according to the
existing literature?
2. What is the relative importance and what are the correlations between the identified 
drivers?
3. What are the theoretical and managerial implications of these findings?
The structure of this paper is as follows. In Chapter 2 a research framework, based on a 
synthesis of the literature on GrSCM, is presented, followed by the identified hypotheses. The 
research methodology is explained in Chapter 3. Chapters 4 elaborates on the findings and 
discussion of the results. Finally, in the chapters 5 and 6 the main findings are summarized, 
conclusions are drawn and theoretical and managerial implications are presented. Also, 
limitations are described and suggestions for further research are provided.
What drivers and motivators do influence the involvement and/or participation of suppliers 
in Green Supply Chain initiatives? 
62 Background and Theory
2.1 Green Supply Chain Management
What is Green Supply Chain Management? The definition and scope of GrSCM in the 
literature has ranged from green purchasing to integrated green supply chains flowing from 
supplier to manufacturer to customer, and even Reverse Logistics (Zhu & Sarkis, 2004). As 
with the concept of supply chain management, the boundaries of GrSCM depend on the goal 
of the investigator. Some examples of green supply chain management practices may include 
reducing packaging and waste, assessing suppliers based on environmental performance, 
developing more eco-friendly products, and reducing carbon emissions associated with the 
transport of goods (Walker et al., 2008). Because GrSCM terminology has its roots in both 
environmental and supply chain management literature, there are many variations in its 
terminology over the last few years. Terms used include sustainable supply chains (Linton et 
al., 2007), sustainable supply network management (Young & Kielkiewicz, 2001), supply
chain environmental management (Lippman, 2001), green logistics (Murphy and Poist, 
2000), green purchasing (Min and Galle, 2001). Some GrSCM definitions are listed below:
- GrSCM encompasses a set of environmental management practices which are useful for 
logistic management and are designed to incorporate environmental considerations into the 
forward and reverse logistics (Zhu et. al, 2008)
- According to Gilbert (2001), greening the supply chain is the process of incorporating 
environmental criteria and concerns into organizational purchasing decisions and long-term 
relationships with suppliers.
-GSCM is a concerted effort throughout the company and is more than simply putting some 
green practices in place, but rather a consistent, holistic improvement of the environmental 
performance of all levels of management and on the shop-floor (Davies & Hochman, 2007). 
-Rettab & Ben Brik (2008) defined the green supply chain as a managerial approach that 
seeks to minimize a product or service’s environmental and social impact or footprint.
-According to Walker et al. (2008), the green supply chain concept covers all phases of a 
product´s life cycle, from the extraction of raw materials through the design, production, and 
distribution phases, to the use of the product by consumers and its disposal at the end of the 
product´s life cycle.
For the purpose of this study, and in order to serve our research goal, the term GrSCM is used 
and is defined as: integrating environmental thinking into supply-chain management, 
including product design, material sourcing and selection, manufacturing processes, delivery 
7of the final product to the consumers as well as end-of-life management of the product after 
its useful life’ (Srivastava, 2007).
How to realize GrSCM? The literature shows a couple of 
frameworks which can be used for implementing GrSCM. 
the Environmental Protection Agency (EPA) (2000)
provides a guidebook which recommends a four-step 
framework. It allows companies to pinpoint and understand 
the costs and environmental impacts that result from 
materials and management decisions.  It has been 
successfully implemented by several companies. This approach   Fig. 2.1 Four-step framework (EPA, 2000)
shows that managers can simultaneously improve both the financial and environmental 
performance of their supply chain systems. The four steps are 1 identify costs, 2 determine 
opportunities, 3 calculate benefits, and 4 decide implement and monitor (fig.2.1).
Another framework is provided by Carter & Rogers (2008), 
which suggests that organizational sustainability consists of 
three components: the natural environment, society, and 
economic performance. This concept is called the triple bottom 
line and suggests, that, at the intersection of these areas, there 
are activities which not only positively affect the natural 
environment, but also result in long-term economic benefits 
and competitive advantage for the firm.
Fig.2.2 frame work Carter & Rogers, 2008
Why is GrSCM important? The importance of GrSCM is relentlessly pursuing the 
environmental awareness of society, which is intensively present in society nowadays. 
Whatever magazine you open, you cannot miss the opinion papers on sustainability, often 
accompanied by editorials in popular magazines or professional journals. More and more lead 
companies in supply chains are increasingly investing much time and energy in maximizing 
the environmental capability of their suppliers, because they have come to realize that 
environmental goals cannot be accomplished by their own environmental capability alone. 
Suppliers, currently, play a major role in the design and production of products. As such, 
every link in the value chain must be aligned to truly ensure environmental care. In addition, 
GrSCM embraces environmental practice in its widest perspective, including product design, 
material sourcing and selection, manufacturing processes, delivery of the final product to 
8consumers as well as end-of-live management of the product after its useful life. Additionally 
arguments in favour of GrSCM, in reference to the above mentioned drivers, are given in 
paragraph 2.4.
2.2 GrSCM within the shipbuilding industry sector
The shipbuilding industry can be defined as the sector of enterprises that is involved in 
designing, building and constructing, converting and upgrading of vessels as well as marine 
equipment manufacturing. In this case, ‘vessels’ means various types of ships such as ocean 
going, near coastal, government, passenger, offshore and fishing vessels, whereas ‘marine 
equipment’ means parts and components that are fitted and integrated to form the systems of a
vessel (Noor, myforesight, 2012).
Why is GrSCM important within the shipbuilding sector? There are mainly two reasons for 
narrowing the scope on this particular industry sector. On the one hand, by focusing on one 
industrial sector the results are more precise and meaningful, because multiple industrial 
sectors with diverging supply chain configurations (efficiënt vs. responsive) probably need to 
deploy different approaches (Parmigiani et. al, 2011). Also, confounding variables, between 
different sector do not have to be taken into account and the results are more applicable to the
industry under study. On the other hand, it seems to be of great importance, in the light of 
society and maintenance of human quality of life, to focus on the shipbuilding industry, since 
shipping traffic is steadily increasing and is becoming more and more important as an origin 
of air pollution.
As already has happened within the automotive industry, the shipbuilding industry is also 
“going green”. In particular, public concerns about environmental issues, such as resource 
depletion and pollution caused by cargo shipping activities have been growing rapidly in the 
last few years. According to Green Peace Corp (website, 2012), Cargo ships release between 
1.2 and 1.6 million tons of airborne particles each year, mostly from the burning of shipping 
fuel. These include various carbon particles, sulphur and nitrogen oxides which have a major 
impact on the air quality and human health. Tankers, cruise liners and cargo ships are 
estimated to generate almost 30% of the world’s smog forming nitrogen oxide emissions and 
nearly 10% of SO2 emissions from burning fossil fuels. Research shows that pollution from 
the world’s 90.000 ocean going cargo ships are leading to 60.000 deaths a year, and costs up 
to $330 billion per year in health costs from lung and heart diseases within the coastal areas 
(Winebrake et. al 2009). As a response to these issues regulations have been issued by IMO 
(international Maritime Organisation), in which limits for maximum emission of hazardous 
9particles from ship have been detined. According to MARPOL (2011), these regulations are 
ground breaking mandatory technical and operational energy efficiency measures which will 
significantly reduce the amount of greenhouse gas emissions from ships. These measures are 
expected to enter into force on 1 January 2013, and shipbuilding companies will be required 
to take concrete actions in order to comply. 
2.4 Drivers and Hypotheses development
Based on the existing literature of GrSCM, sustainable management and Green purchasing the 
author of this paper has formulated influencing factors for suppliers’ participation in the
GrSCM initiatives. These factors are summerized in fig 2.4.1, and will be outlined in further 
detail in the followings paragraphs. Some of these factors are not entirely new and have been 
assessed before by Holt & Ghobadian (2009), Seuring & Müller (2008), Khidir et. al (2009)
and Lee (2008). The model of Lee (2008) is used as a starting point of this study with novel
variables added, including competitive and societal drivers, They were added in order to 
create a more comprehensive framework.
Fig. 2.3 Drivers of GrSCM participation
Customer 
Requirements
Regulations & 
Governmental 
Involvement
Social 
Responsibility
& Stakeholders
Competitive 
Advantage
GrSCM participation
(willingsness to participate 
in GrSC initiatives)
H.1
H.2
H.3
H.4
H.5
Supplier 
Readiness
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2.4.1 Supplier Readiness 
Supplier readiness can be interpreted as the compliance capabilities of suppliers to take part in 
the GrSC initiatives. It is often subjected to internal characteristics of companies. Pressure 
from employees, leadership from environmentally committed management and perception of 
possible environmental risk might simultaneously contribute to changes in environmental 
practices in organisations (Holt & Ghobadian, 2009). It can be measured by a range of diverse 
indicators, including manager environmental awareness, cross-functional environmental
communication, and human, technical, and financial slack resources (Lee, 2008). According
to Lippman (1999), Carter & Carter (1998) and Holt & Ghobiadian (2009), commitment from 
top and middle management is essential for establishing environmental initiatives. Managers 
and influential individuals, such as CEO’s, are mainly responsible for identifying external 
challenges and deploying internal resources to respond to them. In addition, an 
environmentally committed organizational culture enhances the ability to facilitate adoption 
of environmental practices (Green et al.,2000). In addition, quality Management and ISO 
standards are increasingly used by companies seeking to improve their internal operations. 
King et. al (2005) demonstrated that establishments that adopt a quality management standard 
are more likely to adopt an environmental management standard. All of these arguments lead 
to the following hypothesis:
H1: Supplier readiness has a positive influence on the willingness to participate in GrSC 
initiatives.
2.4.2 Customer requirements / pressures
Focal companies trying to improve their environmental performance are increasingly 
concerned with the performance of other firms upstream in their supply chain. 
Customers and clients may affect a company’s decision to implement environmental
practices. This can be justified, considering that unsatisfactory environmental performance of 
their suppliers could negatively impact the reputation of customers who buy their products. In
addition, firms could leverage the positive environmental performance of their suppliers to 
enhance their own environmental reputations (Walton et al., 1998).
According to Lee & Klassen (2008) and Doonan et al. (2005), customers, who are major 
financial stakeholders, can require their vendors to adhere to certain practices for improving
their environmental performance and for adopting proactive environmental management 
practices. Sometimes, customers require their suppliers to provide them with written 
certifications of their compliance with all of the environmental regulations (Delmas &
Montiel, 2007). For example, Ford Motor Company requires that all her production and non-
11
production suppliers make us of manufacturing of facilities for third party that are certified to 
ISO 14001 norm (Sroufe & Curkovic, 2011). Pressures such as these arise, because corporate 
customers wish to ensure that their purchases sufficiently meet environmental quality
standards, since doing so reduces environmental liabilities associated with final product 
development (Handfield et. al, 2002). Against this background, the following hypothesis is 
formulated:
H2: Customer requirements/pressures have a positive influence on the willingness of 
suppliers to participate in GrSC initiatives.
2.4.3 Regulations and Governmental involvement
Companies are expected to respond to environmental expectations set by regulatory 
institutions such as government bodies in their own country and overseas regulations set by 
international agencies (particularly applicable to export companies). These regulations take 
the form of formal rules, laws, sanctions, and incentives (Scot & Christensen, 1995). 
Governmental involvement can influence campany initiatives both ways. For example by 
offering an capital rebate for purchasing environmental products, or by indirect 
encouragement / discouragement by varying tax rates (sales tax, investment tax, tax 
examinations). According to Zhu & Sarkis (2007) regulatory bodies and government are the 
most obvious external stakeholders when it comes to environmental issues. Companies must 
comply with these regulations or face the threat of regulators levying legal action, penalties 
and fines. When companies do not comply with these rules, they will be vulnerable to 
lawsuits. Such pressures will hurt an organization’s public image and customer relations. The 
question still remains whether governmental and regulations initiatives are truly driving 
supplier to participate in GrSCM. Accordingly to Energy Research Centre of the Netherlands
(Hoen et. al, 2009), the Dutch government has expressed the ambition to be one of the 
cleanest and most efficient energy countries in Europe. By the year 2020, the Netherlands 
aims to reduce gas emissions by 30% , increase renewable energy up to 20% and improve 
energy savings by 2% percent each year. This applies not only to road traffic, but also to
maritime shipping and aviation. In order to achieve these targets, the program ‘Clean and 
Efficient: New energy for climate policy’ (‘Werkprogramma Schoon en Zuining’) has started. 
This program focuses is on measures for traffic and transport, cleaner fuels, renewable energy 
and CO2 storage underground and efficient transport modalities.  
Some particular maritime-related overseas regulations have been set up by the IMO
(International Maritme Organization), which is the most important treaty concerning 
environmental matters within this industry. It was first adopted in Geneva in 1948 and is 
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being followed by all shipping nations around the world. IMO adopted the International 
Convention for the Prevention of Pollution from Ships, also known as MARPOL, which 
regularly has been updated and tightened since then. In 2007 IMO adopted new protocols 
which that substantially reduce the amount of CO2 emissions from international shipping
(website IMO, 2012). Taken as a whole, these arguments suggest that companies will 
implement various programs to address pressures from regulatory stakeholders, and therefore 
the following hypothesis is formulated:
H3: Regulations and Government involvement in GSC initiative have a positive influence 
on the willingness of suppliers to participate in GrSC initiatives.
2.4.4 Social responsibility and stakeholders
In some cases, a firms interest in green initiatives can be explained from a sense of 
responsibility towards the society in which it exists. Environmental problems, such as 
pollution and global warming, may be able to lead a firm to behave in a more socially 
responsible manner and reflect an image of commitment to sustainability and social 
responsibility (Zhu et. al, 2008). The roll of an organisation may not only be guided by self-
interest, but also by awareness of an organisation role in a social situation and a desire to 
behave appropriately in accordance with the expectations from others and internalized 
standards of conduct (Scott & Christensen, 1995). The public is getting more socially 
conscious and is increasingly influenced by a company’s reputation regarding the 
environment when making purchasing decisions (Walker et al., 2008). For example, the 
public now takes into account what firms buy and from who they buy (New et al., 2000). 
Other influential stakeholders, such as green action groups, media, labor unions and 
neighbourhood groups, are also motivators for organizations to adopt various environmental 
practices (Sarkis et al., 2010 and Eesley & Lenoxm, 2006). They can mobilize public opinion 
in favor of or against a company’s environmental approach (Henriques & Sadorsky 1999). 
Financial stakeholder (shareholder) can also influence green initiatives, because businesses 
must respond to these shareholders by maximizing their value (Reinhardt et al., 2008). This 
could happen, because environmental practices are sometimes being used for realizing 
improved business and financial performance (Zhu & Sarkis, 2004). In this way, these 
pressures can result in added shareholder value. All of these arguments lead to the following 
hypothesis:
H4: Social responsibility and stakeholders have a positive influence on the willingness to 
participate in GrSC initiatives.
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2.4.5 Competitive Advantage
Several authors identified competition as a motivator (pressure/driver) for green supply chain 
management practices  (Sarkis 2003,Holt 2008). A proactive environmental strategy can help 
a firm to gain competitive advantage through the development of GrSCM capabilities( Sarkis, 
2003), and, subsequently, increase financial performance (Rao & Holt, 2005). Environmental 
improvement can be seen as  a core competitive organizational dimension for which they 
continue to build competency. In some cases companies could lose significant competitive 
advantages if they don’t make continuous improvement efforts on environmental 
management. An example is given by Sarkis (2003), in which a Diesel Engine plant, is facing 
competition because its rival has marketed his new green motors. Even though this Diesel 
Engine Plant is a pioneer in the field of environmental management, in recent years it has 
observed more and more internal and external competitors with an environmentally 
competitive dimension. For this Diesel Engine Plant, maintaining her competitive edge and 
image is a main motivation for this company to implement GSCM-based practices.  All of 
these arguments lead to the following hypothesis
H5: Competitive advantage can have a positive influence on the willingness to participate 
in GrSC initiatives.
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3 Methodology
3.1 Research design
A survey research study was chosen in order to gain better understanding about drivers 
effecting supplier participation in GrSCM. The survey method was employed because it 
allows to collect a large amount of standardized data from a sizable population in an 
economical way and the collected data can easily be analysed and compared (Saunders et al. 
2007). Several research methods can be used by using a survey strategy, such as interviews, 
structured observation and questionnaires (Saunders et al. 2007). In this study the 
questionnaire was chosen to collect the data needed to test the above mentioned hypotheses, 
because of (1) the large amount of structured data needed, (2) the large number of 
respondents needed, (3) the limited time available and (4) the relative little information 
needed from respondents. According to Cooper and Schindler (2003) some of the most 
important advantages of questionnaires are:
 Cost-effectives.
 It can be administered remotely via the Web, mail, e-mail, telephone, etc.
 A questionnaire is perceived as more anonymous.
 It allows respondents time to think about the questions.
 A questionnaire allows contact with otherwise inaccessible contacts.
 Efficient at collecting information from a large number of respondents.
 The data can easily be worked out used for analyzing and testing.
 A wide range of information can be collected.
Although, for this study, a questionnaire is the most appropriate method to collect the data, 
there are some disadvantages to be mentioned:
 Respondents may not be motivated to give accurate answers.
 The questionnaire may not be too long, so the measurement items are limited;
 Preparation time is higher.
 Low response rate
 No interviewer intervention available for explanation;
 Preparation time is higher.
3.2 Data collection
In this research respondents were sampled in the Dutch maritime sector using suppliers and 
supply chain partners from Damen Shipyards B.V. and IHC Merwede, which are the two 
largest shipbuilding companies of the Netherlands. The Dutch Maritime Sector has a leading 
position in the construction of complex ships. In 2010 the sector had a turnover of 7.2 billion 
euro’s and a total employment of 33,000 FTEs, with an export share of 65% (CBS website, 
2012). The sector includes companies active within Maritime /seagoing shipbuilding 
15
(shipyards, vessel repair, small and large yacht shipbuilding& repair), Maritime suppliers, 
repair&maintenance, small shipbuilding, and large yachts building. 
In accordance with the research objectives, an e-mail questionnaire has used for the purpose 
of gathering information. Invitations to participate were sent, with a link to the questionnaire
as attachment. The questionnaire was online for about four weeks, which is considered an 
adequate time span for survey participations. Contact details from 350 suppliers were 
collected to ensure the success for high response rate. In total 93 responses were collected 
which gives a response rate of 27%. A total overview is given in table 3.1.
Before sending the survey to these suppliers the questionnaire was pilot tested by examination
through multiple colleagues with a university or management background.
The following procedures have been followed when contacting the companies in the sample,
in order to obtain sufficient results. 
- A mail with the URL-link to the questionnaire on the internet.
- A thank you note to the suppliers which had responded and a reminder to the supplier which
had not yet responded
- A second mailing which consists of a reminder mail with the URL-link to the questionnaire 
on the internet sent after two weeks after the first mailing.
3.3 Measures
The stated hypotheses are tested by using an questionnaire which is developed using various 
sources and using questionings scales from existing literature. The measures for the Supplier 
Readiness, Customer Requirements, Regulations and Governmental involvement and Supplier 
Participation were adapted from Lee (2008). Competitive Advantage and Social 
Responsibility were added, using constructs from Holt& Ghobadian (2009) and Khidir et al. 
(2009). Respondents were asked to indicate their level of agreements / disagreements with 29 
items (see appendix 2), which were all scored on a 5-point Likert scale ranging from 1 = 
totally disagree to 5 = totally agree. The questionnaire ended with demographic questions 
such as gender, years of experience, contact info, etc. To measure the constructs of supply 
chain flexibility capabilities and customer satisfaction, 5 or 6 items per construct should be 
answered. The answers will be based on a person’s individual experience and knowledge.
According to the Meredith model (Dunn et al. 1994) survey research can be used in this 
situation. The constructs, with their corresponding items and their descriptive statistics which 
are used in the questionnaire, are presented in table 4.2.
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3.4 Data analysis
The analyses were performed using Partial Least Squares (PLS) modeling which is a 
structural equation modeling (SEM) technique and is particularly useful in this case because 
of its minimal demands on measurement scales, sample size, and residual distributions in the 
data (Chin, 1997). Although PLS can be used for theory confirmation, it can help find 
potential relationships and suggest propositions for future research. SEM does not designate a 
single statistical technique but instead refers to a family of related procedures. It estimates the 
measurements in 2 stages. First the measurement or outer model (Often referred to as the 
measurement model) is evaluated in terms of reliability and validity and second the structural 
or inner model (the structural relationschip among the constructs) is assessed (Ringle et. al, 
2005). SmartPLS uses two types of variables, 
namely manifest and latent. The manifest 
variables are those for which scores have been 
collected and are stored in a data file which
can be directly measured or observed. Latent 
variables correspond to the hypothetical 
constructs and are the opposite of manifest 
variable which can not directly be observed. Fig.3.1 PLS Path model
The ability to analyze both observed (manifest) and latent variables distinguishes PLS from 
the more standard techniques such as analysis of variance (ANOVA) and multiple regression 
(Kline, 2011). PLS is a computionally intensive method which makes use of a technique 
called bootstraps, otherwise called sampling with replacements. Appendix 1 gives an example 
of the calculation which have been made using SmartPLS.
3.5 Methodological issues
Content validity is warranted by:
- Conducting an intensive literature review which is described in chapter 2.
- Using a questionnaire which prior has been discussed with supply chain experts of IHC 
Merwede, a technical department head and an employee. The questionnaire was modified to 
reflect the feedback received.
- Using a survey instrument to measure constructs which heavily relied on previously tested 
and validated instruments. Three items were chosen and modified to measure Customer 
Requirements, Regulations and Governemntal involvement and Supplier Readiness from 
quesionaires previously used by Lee (2008). Two constructs were developed to measure 
Competitive Advantage and Social Responsibility & Stakeholders based on Holt & Ghobian, 
(2009) and Khidir et al. (2009). Nonetheless, we considered it matter of course to evaluate our 
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questionnaire’s reliability and validity (chapter 4). The entire survey text is given in 
Appendix 2.
3.6 Response rates
As mentioned before, contact details from 350 suppliers were collected to ensure the success 
for high response rate. In total 93 responses were collected, giving response rate of 27%. The 
sample consisted of 93% male and 7% female respondents with an average working 
experience of 10-15 years.  These response rates are higher compared to previous empirical 
studies in GrSCM such as Diane Holt (2009) with a response of 13%, Lee (2008) with a 
response rate of 13,4% and Khidir et. all (2010) with a response rate of 23,2%. A total
overview is given in table 3.1.
Respondents Percent
Gender
Male 87 93,5
Female 6 6,5
Number of employees
0-49 36 38,7
50-99 20 21,5
100-199 8 8,6
200-499 12 12,9
500-999 4 4,3
1000+ 13 14,0
Years of working experience
0-5 5 5,4
5-10 10 10,8
10-15 13 14,0
15+ 65 69,9
Location
Noord-Holland 7 7,5
Zuid-Holland 51 54,8
Utrecht 4 4,3
Zeeland 5 5,4
Brabant / Limburg 4 4,3
Gelderland / Overijsel 7 7,5
Groningen / Leeuwarden 2 2,2
Unknown 13 14,0
Table 3.1: Responses overview
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4 Results
4.1 Reliability analysis
Composite reliability, unidimensionality, and construct validity are used for that purpose and  
assessed the quality of the measurement model and the structural model. Reliability refers to 
the internal consistency of the items that are used to measure a latent construct. It is most 
commonly estimated by Cronbach’s alpha coefficient. In this case the alpha coefficients of the 
different items showed values of more than 0,7 (table 4.1)  suggesting the items were highly
internally consistent.
Construct Items Cronbachs Alpha
Competitive Advantage (1) 6 0,84
Customer Requirements (2) 4 0,80
GrSCM participation (3) 5 0,91
Regulations & Governmental involvement (4) 5 0,86
Social responsibility & Stakeholders (5) 5 0,95
Supplier Readiness (6) 4 0,89
Table 4.1 Reliability anaylis of each construct
Table 4.2 on the next page the descriptive statistics and measurement on item level are presented.
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Construct Items Mean Std. Dev. Rank
Supplier Readiness Our managers are aware of the importance of environmental issues. 4,02 1,08 4
(based on Lee, 2008) Environmental issues are well communicated between the environmental 
function and other departments. 3,88 1,08 8
An environmental management system is established. 4,14 1,12 1
Our firm has financial reserves to invest in advanced technologies, including 
environmental solutions. 3,96 1,16 6
Our firm has information and know-how relating to emerging environmental 
issues in our industry. 4,00 1,18 5
Our firm has human resources to deal with emerging environmental issues in 
our industry. 3,95 1,19 7
Customer 
Requirements
(based on Lee, 2008)
Our major buyers incorporate environmental considerations in selecting their 
supplies and suppliers. 3,20 1,03 21
Our major buyers request us to have an environmental management system 
(e.g. ISO 14001). 3,00 1,22 22
Our major buyers have interest in greening the supply chain. 3,47 0,97 17
Our major buyers provide us with environmental training, education, or 
technical assistance. 2,33 1,10 29
Regulations & 
Governmental 
involvement Local or central governments coordinate the GrSC initiatives. 2,63 1,12 27
(based on Lee, 2008) Local or central governments increase funds for the GSC initiatives. 2,65 1,14 26
Local or central governments provide information and technical assistance to 
small- and medium-sized firms. 2,71 1,03 24
Local or central governments popularize knowledge of environmental 
management. 2,77 1,07 23
Local or central governments build infrastructure for facilitating GSC initiatives. 2,66 1,10 25
Social Responsibility & 
Stakeholders
Our firm is maintaining or presenting an environmentally or socially responsible 
image. 3,54 1,21 15
(based on Holt & 
Ghobadian, 2009 and  
Khidir et. Al, 2010)
Our organisation  presents itself as an environmentally responsible company. 3,87 1,09 9
Our firm tries to meet the societal expectation. 4,13 1,10 2
Our firm is subjected to pressure from the insurance industry. 2,57 1,15 28
Our firm is subjected to pressure from shareholders or investors (when 
applicable). 3,33 1,46 19
Competitive Advantage Our firm tries to perform better than our competitors or equivalent institutions . 3,48 1,14 16
(based on Holt & 
Ghobadian, 2009 and  
Khidir et. Al, 2010)
GrSCM provides new market opportunities . 3,85 1,24 10
Our firm tries to match the activities of competitors . 4,12 1,15 3
Green initiatieves provides operational cost savings. 3,35 1,15 18
Green supply chain initiatives are generally considered in my firm’s industry as 
having considerable marketing benefits. 3,29 1,25 20
GrSCM participation Our firm is aware of the GrSC initiatives. 3,75 1,00 13
(based on Lee, 2008) Our firm is willing to participate in the GrSC initiatives. 3,82 0,88 12
Our firm has managers who have interest in the GSC initiatives. 3,85 1,05 10
Our firm expects environmental and economic benefits from the GrSC 
initiatives. 3,74 1,00 14
Table 4.2 Descriptive statistics on item level
Unidimensionality is necessary for creating construct validity of the used scale. It ensures that 
each measurement item correlates strongly enough with its assumed theoretical construct. In 
SmartPLS this can be done by looking at the factor loadings which should exceed the 
threshold value of 0,5 (Dunn et al. 1994). This value was met for all constructs (table 4.3). 
Composite reliability, which is used to asses the internal consistency of items applied to 
construct various latent variables, was above the recommended threshold of 0,7 (Nunnally, 
1978). Furthermore, construct validity can be assessed by looking at the construct 
correlations, by which the average variance extracted (AVE) should exceed 0,5 and the square 
root of the AVE of an individual construct which should exceed the correlation of that 
construct with the remaining constructs. Table 4.3 shows these measurements and the criteria 
were adequate for all constructs. The diagonal values in bold are the square root of the AVEs.
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(1) (2) (3) (4) (5) (6)
Competitive Advantage (1) 0,78
Customer Requirements (2) 0,50 0,79
GrSCM participation (3) 0,42 0,38 0,86
Regulations & Governmental involvement (4) 0,69 0,35 0,38 0,80
Social responsibility & Stakeholders (5) 0,59 0,48 0,26 0,58 0,90
Supplier Readiness (6) 0,76 0,42 0,33 0,73 0,70 0,86
AVE 0,62 0,62 0,74 0,64 0,81 0,75
Composite Reliability 0,89 0,87 0,93 0,90 0,96 0,92
Table 4.3 Matrix of construct corelations
4.2 Hypothesis analysis
The results of the reliability analyses show good measurement property for all of the 
constructs. In order to test the statistical significance of the parameters in the structural model 
a bootstrapping procedure with 500 runs of construct level changes was performed to obtain 
the t-values of the path coefficients (Chin, 1998). The results of the hypothesis testing of these 
results given in figure 4.1.
Figure 4.1 Structural PLS model
In terms of fit of the structural model, the R2, which is shown in figure 4.1, shows that the 
independent variables in the model explained nearly 72% of the variation in willingness to 
participate in GrSCM activities. Furthermore, three out of five hypothesis relationships were
significant of which two at the P = 1% level. This is in line with the methodology of
SmartPLS, using significant levels as follows:, the 90 % significance level or p<0.10 requires 
t-value >1,648, the 95% significance level or p<0.05 requires t-value>=1,965, the 99% 
Customer 
Requirements
Regulations & 
Governmental 
involvement
Social 
responsibility & 
Stakeholders
GrSCM participation
(willingness to participate)
Competitive 
Advantage
Supplier 
Readiness β = 0,12
t = 2,59
β = 0,06
t = 0,35
β = 0,06
t = 0,45
β = 0,12
t = 3,28
β = 0,13
t = 2,22
Hypothesis not supported
Hypothesis supported
R2 = 0,72
β = 0, 08
t = 4,69
   R2 = 0,14
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significance level or p<0.01 requires t-value>=2,586 and the 99,9% significance level or 
p<0.001 requires t-value>=3,300. Dashed lines in figure 4.1 indicates that the path coefficient 
is not significantly different from zero (p > 0.1).
Table 4.4 Path coefficients in the conceptual model for the latent variables and corresponding t-values.
Tabel4.4 provides the path coefficients together with their t-values. Evidence of a positive 
relationship between GrSCM participaten -- > Customer Requirement and GrSCM 
participation -- > Regulations& Governmental involvement were not statistically significant, 
so these hypotheses were not supported.
4.2.1 Hypothese 1 Supplier Readiness 
The extent to which suppliers have compliance capabilities to take part in GrSC initiatives has
a positive influence on the willingness to participate in these initiatives. The path coefficient 
from Supplier Readiness to GrSCM participation is statistically significant at a 1% level (β = 
0,12 ; t = 2,65). This result is in agreement with H1. Supplier Readiness, which refers to the 
internal slack of resources  and organizational capabilities, seems to drive suppliers to 
participate in inter organizational GrSCM initiatives. Suppliers with internal resources like
environmental management standards, knowledge about environment issues, financial 
resources and human resources produce significantly higher willingness to take part in 
GrSCM initiatives. These results are in accordance with the literature Lee (2008) and
Lippman (1999). 
4.2.2 Hypothese 2 Customer requirements 
When firms downstream in the supply chain seek to achieve such improvements themselves, 
they frequently request that their suppliers adopt greener practices. It was hypothesized that 
customer requirements will have positive influence on the willingness of a supplier to 
participate in GrSCM. However the path coefficient is not significant (β = 0,06 ; t = 0,56).
Therefore, unlike Lee (2008), we found Customer Requirements to be of no influence on the 
willingness to participate in GrSCM.  Despite the fact that customers can require their 
Standarized 
coefficient t-values p-values Result
Competitive Advantage -> Willingness to 
Participate in GrSCM 0,12 3,28 < 0,05 Significant
Customer Requirements -> Willingness to 
Participate in GrSCM 0,06 0,35 n.s. Not significant
Regulations & Governmental involvement 
-> Customer Requirements 0,08 4,69
< 0,05 Significant
Regulations & Governmental involvement 
-> Willingness to Participate in GrSCM 0,06 0,45 n.s. Not significant
Social Responsibility & Stakeholders -> 
Willingness to Participate in GrSCM 0,13 2,22
< 0,01 Significant
Supplier Readiness -> Willingness to 
Participate in GrSCM 0,12 2,59
< 0,01 Significant
R2 GrSCM Participation = 0,72
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suppliers to adhere to certain environmental practices (since they are a major financial 
stakeholder), the results indicate this is not an influential factor. 
4.2.3 Hypothese 3 Regulations and Governmental involvement
The literature provides examples of companies that should respons to regulations, such as 
formal rules and laws, set by government bodies in order to comply with environmental 
issues. Nevertheless, the path coefficient is not statically signifant (β = 0,07 ; t = 0,20), which 
means H3 is not supported.
4.2.4 Hypothese 4 Social responsibility and stakeholders
According to several authors, a firm’s interest in green initiatives could be explained by a 
sense social responsibility towards society and other stakeholders. It is likely to be linked to 
supplier’s willingness to participate in GrSCM, because the companies desire to behave 
appropriately and in accordance with the expectations of their environment (Scott &
Christensen, 1995). According to the path coefficient and t-value, this relationship is positive 
and significant at a level of 5%., which means that H4 is supported (β = 0,12 ; t = 2,39)
4.2.5 Hypothese 5 Competitive Advantage
Competitive advantage was hypothesised to positively influence the supplier’s participation in 
GrSCM initiatives. This has been observed earlier by Holt, 2009. Along this line, 
environmental improvement can be seen as a core competitive organization’s dimension
within a company.  The path coefficient from competitive advantage to GrSCM participation 
is statically significant at a level of P = 1%. (β = 0,12 ; t = 3,43). Competitive advantage is, 
obviously, the most influential determinant for suppliers to become involved in GrSCM 
initiative. 
4.2.6 Extra Findings
This study included three control variables, namely firm size, gender and years of working 
experience, all of which were expected to be influential according to findings of Lee (2008). 
It turned out that the path coefficient from firm size to GrSCM participation was statically 
significant (β = 0,06 ; t = 1,51). Working experience and gender, on the other hand were not 
significant.
Further more, we examined possible correlations between the variables themselves in order to 
complement the second research question. There is a relationship between Customer 
Requirements and Regulations & Governmental involvement by with a statically signicant
level effect of 1% (β = 0,08 ; t = 4,69).
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5 Discussion
It appears to be that Competitive Advantage, Social Responsibility & Stakeholders and 
Supplier Readiness are significant drivers for the suppliers willingness to participate in 
GrSCM, while no significant effect was found for Customer Requirement and Regulations & 
Governmental involvement. When comparing our finding with those of some of the current
literature both similarities and differences were found.
Similarities:
- Competitive Advantage and Supplier Readiness are statistically significant predictors, 
in line with non-maritime related studies of Lee (2008), Lee & Klassen (2008), Holt & 
Ghobadian (2009), and thus confirm the findings of these studies, namely that 
environmental activities in a firm can be partly explained by the specific resources and 
capabilities that they own (Lee, 2008). In this study, Competitive Advantage is the 
most important driver for suppliers to start greening their supply chain. Apparently, 
many firms foresee business benefits from these activities and are motivated to adopt 
them. It also confirms the non-maritime studies of Zhu et. al, 2004, namely that 
Environmental management could result in an efficient working process so costs could 
be saved in the long run. Companies simply can not afford to lag behind their 
competitors. 
Differences: 
- Regulations&Governmental involvements and Customer Requirements are of little 
importance in our research, while results Lee (2008), Holt & Ghobadian (2009), Lee 
& Klassen (2008), Zhu et. al (2004) and Khidir et. al (2009) are showing the opposite.
Multiple explanations can be given. First, this remarkable finding can be explained by
the differences in location and industry type in which the studies were performed. The 
research of Holt & Ghobadian (2009) is focused on manufacturing industry in the 
United Kingdom with mainly respondents from the utilities and public sectors, Lee & 
Klassen (2008) is focused on manufacturing firms in Malaysia and Khidir et. al (2009)
focuses on the Korean automobile industry. Compliance, support and maintenance of 
law and government regulations regarding environmental issues can differ between 
these countries and industries. For instance, when we look at the automotive industry, 
there are nine major regions around the world who have implemented or proposed 
various fuel economy and Green House Gas (GHG) emission standards. All of these 
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standards have differences in policy approaches, test drive cycles, and units of 
measurement (Oberthür, 2003). In addition, when compared to GHG emission 
standards in the shipbuilding industry, the first regulations are expected to enter into 
force on 1 January 2013 (IMO, website, 2012), while the first regulations within the
automotive industry were introduced in the 80s (An & Sauer, 2004). Therefore, 
Regulations & Governmental involvement in the shipbuilding sector compared to the 
automotive industry, are far behind and they also develop much more slowly. Second,
these differences can by explained by specific product features. For example, when 
comparing container ships to family cars, the approximate lifespan is 20 to 30 years
(Bearden & Hearn, 2011) versus 5 to 10 years of a car. Third, seagoing vessels have
less direct impact on the air quality and human health than motor cars in the centre of 
a crowded city. Fourth, others have also argued about the importance of differences 
between organisation responses in different sectors around the world. For example, 
Zhu et. al (2008) and Holt & Ghobadian (2009), found that industries have different 
environmental effects by emissions (toxic, harmful, and ozone depleting) and 
resources (electricity or fuel) used. Differences in drivers and pressures has caused 
manufacturers in different industrial sectors to adopt GSCM practices at a certain 
level. In this study, the importance of different industrial sectors is confirmed because 
the results show that, within the Dutch Shipbuilding industry, suppliers are 
experiencing less pressure and motivation from Regulations & Governmental 
involvement to implement proactive environmental strategies such as GSCM than for 
instance the automotive or electronic industry. 
- Another factor in our study working differently in previous studies is Social 
Responsibility & Stakeholders which appears to be important in contrast with the
results of Holt & Ghobadian (2009) and Khidir et al. (2009). Khidir found that social 
responsibility is not important, because GrSCM activities require considerable costs 
and capabilities, which do not seem to outweigh the benefits. Nevertheless, the results 
of the current study indicates the opposite. Apparently, maritime vendors still want to 
uphold their image to society. This difference may partly also be explained by the 
small response rate of the other studies (Holt & Ghobadian had a response rate of 13% 
vs. 27% in our study). Otherwise we have no obvious explanation for the discrepancy.
Other findings:
- Another remarkable finding is the relationship between Customer Requirements and 
Requlations & Governmental involvement. This result is explainable because focal 
25
companies are experiencing pressure from Governmental bodies to comply with 
certain environmentally concerned rules which subsequently lead to action from these 
focal companies towards their relations with their suppliers. Preuss (2001) describes 
this as “the green multiplier effect’, that results from the extension of green 
management practices from focal companies to immediate suppliers and second tier 
suppliers. Delmas & Montiel (2009) also identified significant correlation between
regulatory pressures and customer pressures and indicates that suppliers who already 
were subjected to regulatory pressures, already have taken necessary arrangements, 
making it only a small effort to comply to additional requirements of the customers.
Therefore, the relationship between Requirements & Governmental involvement and 
Customer Requirements seems to be understandable.
- Finally, firm size, which is used as a control variable, has an significant impact on the 
willingness to Participate in GrSCM practice. This is in line with finding of Lee
(2008) and indicates that larger firms are more likely to participate in GrSCM pratices
than smaller firms, which is understandable because larger firms are more likely to 
have financial and human recourses which are required to conduct the green 
initiatives.
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6 Conclusion
Although the importance of GrSCM is increasingly being recognized by many enterprises, 
there still seems to be a lack of motivation for firms to participate in these initiatives. Current
literature highlights several drivers which may affect the choice of participating in GrSCM 
initiative, but little of them validate these drivers into practice. In order to clarify this 
problem, this study identifies 5 major factors based on existing literature who have resulted
into 5 hypotheses. By using PLS path modeling these hypotheses were empirically tested, 
making use of supply chains of two of the largest shipbuilding companies in the Netherlands, 
namely IHC Merwede and Dame Shipyards. A through methodology was applied to validate 
scales for constructs pertaining to all six variables. The results show that 3 out of the 5 
hypotheses are strongly supported, namely (1) Supplier Readiness, (2) Social Responsibility 
& Stakeholder and (3) Competitive Advantage. In general terms, the following can be 
concluded:
- This study adds two important drivers to the previous conducted study of Lee (2008), 
namely Competitive Advantage and Social Responsibility & Stakeholder.
- Competitive Advantage is the most important driver for the willingness to participate 
in GrSCM. This is consistent with Khidir et al. (2009), Rao (2006), Sarkis (2003), Lee
& Klassen (2008) and Hol & Ghobadian (2009). 
- This study reflects the importance of different industries sectors, nationalities and 
product features. The results found for Regulation & Governmental involvement and
Customer Ruirements are different in the non-maritime study of Lee (2008) and Holt 
& Ghobadian (2009). This can be explained by (1) differences in location and industry 
type, (2) differences in product lifespan, (3) differences in direct impact on air quality 
and (4) differences in levels of pressure and motivation between industries. 
- There is a direct link between Regulations & Governmental involvement and 
Customer Requirements which is explainable by ‘the green multiplier effect’ and by
the small extra effort suppliers have to do, in order to comply with additional customer 
requirements. 
6.1 Theoretical implications 
This work is the first effort to investigate GSCM practices in the shipbuilding industry. The 
theoretical added value of this paper is threefold. First, two new variables are adduced, both
of which are of significant influence on the willingness to participate in GrSCM, namely 
Competitive Advantage and Social Responsibility & Stakeholders. Second, the current study 
indicates the importance of different nationalities and industry sectors, because differences 
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were found when results were compared to previously conducted non-maritime papers. Third, 
in the current study a significant correlation between Customer Requirements and Regulations 
& Governmental involvement was demonstrated, which has not been empirically 
demonstrated before.
6.2 Managerial implications
In order to improve GrSCM practices some managerial recommendation are included:
- This research shows that Customer Requirement is not a significant driver. Therefore, focal 
companies should be more active to change this. For instance, they could increase their level 
of GrSCM practices by increasing the level of investment in the customer-supplier 
relationships. They should reach out to support suppliers in a proactive and collaborative 
manner. This is because suppliers were found to be more responsive to their customer
environmental performance requirements where increasing levels of relationship-specific 
investment occurred (Simpson & Power, 2007).
- Supplier readiness appears to be an important driver. Therefore, focal companies should 
identify suppliers with a high level of financial and human resources to ensure compliance 
with their requirements.
- Companies could start training there workforce (especially purchasers) for environmental 
tools such as design for environment, life-cycle analysis, recycling and other environmentally 
proactive practices in order to create environmental awareness inside the focal company as 
well as the suppliers company, which will consequently benefit their GrSCM practices.
Finally, when looking back at the problem statement of this study, the research questions can 
be answered as shown below. 
1. Which drivers can affect the implementation of green supply chain management according 
to existing literature?
Competitive Advantage, Supplier Readiness and Social Responsibility & Stakeholders are 
significant drivers for the suppliers willingness to participate in GrSCM. 
2. What is the relative importance and what are the correlations the identified drivers?
Competitive Advantage appears to be the strongest predictor, followed by Supplier Readiness 
and Social Responsibility & Stakeholder. Furthermore, there is a relationship between 
Customer Requirements and Regulations & Governmental involvement and Firm size is also 
a statistically significant factor.
3. What are the theoretical and managerial implications of these findings?
Paragraph 6.1 and 6.2
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6.3 Limitations and Future research
Limitations:
In arriving at these overall results, we must mention the limitations of this study. First, the 
conduct of this research is limited to the Dutch shipbuilding enterprises and its constituents. 
Although this industry is populated by a number of global assemblers and many organizations 
supplying internationally, the participants operated and resided in the Netherlands. Therefore 
the findings of this research should be interpreted with respect to this context. Second, the
findings describe the results of an analysis based on 93 respondents which is a relative small 
sample. A relatively small number of samples can is at risk of lack of power and type II 
errors. Third, each questionnaire was answered by only one respondent, making it unassessed 
for intra-individual reproducibility.
Future Research:
- The model could be expanded using mediating factors such as customer-supplier 
relationship intensity. This study shows a low level of Customer Requirements
regarding environmental issues which may be explained by suppliers who are simply 
not aware of the environmental needs of the customer. Be adding this additional factor 
this phenomenon can be studied in larger depth.
- The importance of differences in the industry sectors is reflected in this research 
because the findings in this study are different from those of previously conducted
studies, such as Khidir et. al (2009) and Lee (2008). In order to confirm the 
importance of this difference, future research could be focused on other industries. In 
doing so mediating factors such as cultural differences, financial risks, effect of 
economic volatility, political conditions, etc can be taken into consideration. Its 
importance is highlighted by an example Sarkis et. al (2010): “companies in less 
developed Countries may be more concerned about economic growth and thus may 
not Implement environmental programmes here if additional training is not provided”.
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Appendix
Appendix I  SmartPLS model
Model 1, without control variable ‘firm size’
PLS Algorithm
Bootstrapping 500 samples (The t-values are slightly different compared to those mentioned 
in the report because the bootstrap changes results each time the calculation is performed)
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Model 2, including control variable ‘firm size’
PLS Algorithm
Bootstrapping 500 samples (The t-values are slightly different compared to those mentioned 
in the report because the bootstrap changes results each time the calculation is performed)
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Appendix II Questionnaire  
Green Supply Chain Management binnen de 
Maritieme sector
Geachte Leverancier,
Fijn dat u mee wilt werken aan dit onderzoek! Er worden dalijk een 6-tal onderwerpen met elk een 
aantal stellingen weergegeven. De bedoeling is dat u op basis van uw ervaring een oordeel geeft 
waarbij de schaalverdeling van 0 tot 5 gebruikt kan worden. 
U kunt beginnen door op de onderstaande 'start' knop te drukken.
Start
Green Supply Chain Management binnen de 
Maritieme sector
1. 
Milieubewustzijn
volledig mee oneens volledig mee eens
Binnen ons bedrijf zijn de managers wel degelijk 
milieubewust.
Milieu gerelateerde onderwerpen worden goed 
gecommuniceerd tussen de verschillende afdelingen.
Ons bedrijf hanteert richtlijnen ten aanzien van het 
milieu.
Ons bedrijf heeft de financiële middelen om aan 
milieuvriendelijke technologische oplossingen te 
besteden.
Ons bedrijf is op de hoogte van milieuproblematiek 
binnen in onze bedrijfstak.
Ons bedrijf heeft de nodige middelen in huis om in te 
kunnen spelen op milieuproblemen.
2. 
Invloed van de klant
volledig mee oneens volledig mee eens
Onze klanten houden rekening met het milieu bij het 
kiezen van hun leverancier.
Onze klanten verlangen van ons om aan 
milieurichtlijnen te voldoen, zoals bijvoorbeeld de ISO 
14001 norm.
Onze klanten zijn geïnteresseerd duurzaam 
ondernemen.
Onze klanten bieden ons trainingen, educatie en 
technische assistentie aan op het gebied van een 
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duurzaam ondernemen.
3. 
Invloed van de overheid
volledig mee oneens volledig mee eens
De overheid begeleid ons bij de uitvoering van milieu 
gerelateerde werkzaamheden.
De overheid stelt fondsen en financiële middelen 
beschikbaar om duurzaam ondernemen te motiveren.
De overheid voorziet ons in informatie en technische 
assistentie op gebied van duurzaam ondernemen.
De overheid is actief in het verspreiden van kennis en 
informatie over duurzaam ondernemen en milieu 
problematiek.
De overheid faciliteert in het tot uitvoering brengen van 
milieu initiatieven (bijvoorbeeld verbeterde transport-
en toeleveringsmogelijkheden).
4. 
Invloed van de stakeholders en een sociaal perspectief
volledig mee oneens volledig mee eens
Ons bedrijf doet mee aan milieu activiteiten om 
zodoende haar imago naar de omgeving toe te 
verbeteren.
Ons organisatie presenteert zich als een milieu 
verantwoord bedrijf.
Ons bedrijf probeert aan de milieuverwachtingen te 
voldoen van haar omgeving en maatschappij.
Ons bedrijf staat onder druk van milieu actiegroepen 
zoals Greenpeace of Friends of the Earth.
Onze verzekeraars verlangen van ons om aan 
milieumaatregelen te voldoen.
Onze aandeelhouders en investeerders verlangen van 
ons om aan milieumaatregelen te voldoen.
5. 
Concurrentiepositie
volledig mee oneens volledig mee eens
Ons bedrijf profileert zich op gebied van milieu en 
onderscheidt zich hiermee t.o.v. haar concurrenten.
Duurzaam ondernemen creëert nieuwe kansen in de 
markt.
Ons bedrijf probeert op het gebied van milieu niet 
achter te blijven op haar concurrenten.
Duurzaam ondernemen brengt kostenbesparing met 
zich mee.
Ons bedrijf doet mee aan milieuactiviteiten om 
zodoende haar marketingpositie te verbeteren.
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6. 
Bereidheid om te participeren in milieu initiatieven
volledig mee oneens volledig mee eens
De meeste mensen in ons bedrijf zijn bekend met 
milieu gerelateerde onderwerpen.
De meeste mensen in ons bedrijf zijn bereid om te 
participeren in milieu initiatieven.
De managers binnen ons bedrijf zijn geïnteresseerd in 
milieuonderwerpen.
Ons bedrijf verwacht economische voordelen door te 
participeren in milieu initiatieven.
7. 
Wat is de naam van uw bedrijf?
8. 
Hoe groot is uw bedrijf? (aantal werknemers)
0-49
9. 
Hoeveel jaren werkervaring heeft u?
0-5
10. 
Wat is uw geslacht?
man
11. 
Wilt u een kopie van de onderzoeksresultaten?
ja
12. 
Wat is uw naam en email adres?
Naam:
E-mail adres:
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13. 
Wat zijn uw adresgegevens?
Straat + nmr:
Postcode:
Plaatsnaam:
14. 
Heeft u nog andere vragen of opmerkingen?
Verstuur gegevens!
Hartelijk dank voor uw medewerking!
